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i^m^mm i > 

# H fife tf> flg 1 TMi. *%H^<^^E7t^^lc o 0 1 ^fflv^Ti^BHi-^„ 

Hi^tfe 1 ), mm. i o o _lich i <r>mm i o i m i ^ts i o i ±tc^ 

^t/H^^-fcw i o 2 h*mf&2 ^<D±.\zm 2 <7>mm i o 3 t^r^^ nfc«3t**-t-5 

T *> ft «fc < * 0O*.tt* 5i£x 2|Bfl 7' 7 X ^ -y ? x FT g fl* & if^ib 4i Jfc<7> 

^fflv^-g, d t i)»T-§ isfc. * n ste m <d m i i <^ms i o i \tmut lt 

l$ft£Lx H 2 <^>«S 1 0 3 Itmmt LTilt^. 
[ 0 0 9 6 ] 

i-&;b*>x i? 1 <7>mti 1 0 1 fllftttfiT-ff^^ ftx 3 c h<r>X'B 5R§*tt 

H-tLTtt, tt*W&<7>*#v*(tt*W&4. OeVWi) a^. ^Mfeiittfb^ 

Jft/x feJ: V3Hb^)I^t)*ttfflU-53 t^ffi Ll\ &4>. B§ ft 5ft <?> S # 0J L T 
ti. I TO (indium tin oxide) . I TSO (indium tin silicon oxide) . I£ f L > ¥ 
O U\z 2 ~ 2 0 C % ) (7>®Ht:ffi#& ( Z n O ) L I Z O (indium zinc oxide) <7> 

ffc x 4 ( A u ) x 94 (P t) x - v *r >i ( N i ) x 9 is 7 X =r y ( W ) . ? n u ( C r 

) . 1 1 (Mo) x m ( f e ) x =i ^ h (Co) x m ( C u ) x ^^^i, ( P 

d) x * /itt^HWW^Sfbt/ (TiN)f*fflu53k A J T*S -So 
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m2<7>mm 1 o 3 comf&izm^^nzmmttftt ltu, f± * na <?vf 2 o (ft 

*H8&3. 8eVliiT) it M J* 14 ft x 3s & V ziih <7>m&m % f&M 

ftfcx It « <o S # 0J t L T li » tc^IIISH^^ 1 ^ * ii 2 J£ tc 
JH i" £ tg ffe x tibUi^Csi^Tt^Hi^ bif/Mg, C a . S r W co j> >i ij 
') ±M&m . is =k VZ fl h (M g : A g . Al : L i ) ( L i F . C 

s F . C a F 2 ) <?> ftfex lil41^#tsII4i^fflv>Tf^t5 :U*T'§5 A 
1 . Ag, IT0f<7)4« (^4§ttf) i: <?> ft JB K: «k ») 0 j& -* £ £ i: § £ . 
[ 0 0 9 8 ] 

Bfo-tz z t \z «k *) . *in?nm 1 ^-SS 1 0 1 «k v|? 2 l o 3 £ . H 

1 0~ 5 0 0 nmtf§^) frttf t Lv\ fi^lc S i N W <?> faWtft ft ^ 7 n > (M 

[ 0 0 9 9 ] 

, m i <n mm 1 o 1 * a m 2 <^ mti 1 0 3 <?> - 77 x £ ^ & w ^ <b ic aj itf s *i 5 At 
isui. -tftfr^. a? 1 <^mti 1 0 1 & &mn\z\$. mi ^ti 1 0 1 

§Ittt^ttftTff^t§3ti:L, 12 Wtft 1 0 3 ffl fc> «b t£ * ttj ft S -tf § ii lc . 
If 2 co-mm 1 0 3 * 3g Tfe '14 <7) tt ft T JF2>£ -t -5 d i: t i" 5 . £tz. ftlt W H % # t? JS 1 0 2 

1 . * - >l toMJE 112. ¥£?tm 1 1 3 x * - >l a -y * > 7*/S 1 14. «k £/^T$if|3£ 
SI 1 5 * IW ic fftIB L T 0^ 5 ti -5 . 
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^t\:^H^ ^i?fg 1 0 2 ic v^T . * - fl SAI 1 1 1 tt . mi <?)tl 1 0 1 HILT 

Stt «b tl § o it, * - >i SAI 1 1 1 li x 11 1 0 1 h * - ^ ^SltlX Kt 
^*T*§ £ WfttfflviT^ti 3 i: *»^F * Lu„ $ bt, *-^)iAi 1 1 1 UIL, * 

- >l v± A IB 1 1 1 i H12 «tl 1 0 3 ffl\zWtVt htiX^ zm^fc- ^tSAT' § S w 

f&-? % Z t fritf ILu, 7 9 u t — > &<7) fba ^/ i: L T ti x f J x If , "7 ? a y 7 - > ( 

l§i : H 2 -P c t^f) x My 9 n ->-r-y (l&S: Cu-PcJ:^t) * £ i-f <b 
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tf-x 4, 4'— tr*(N-(4-(N, N - 9~ - m - h ') >i -r ^ J ) y ^ - 'i ) - N 
-7i-;lt; J) t'7iz;i DNTPD^f) t4, 4', 4"-F U( 

N - (3 — >f ^7i-jO — N — ^oi^^t 7 ^ ;) h 'J 7i-i7^ ( ft ft; : MTD 

ATA fc^-T) ^<7)?fSJK^ 5 y&CDlt^W&M V^-S C fc -So If;, t 'J 7*^>g£ 

fbt/ (Mo Ox) ^^^^^Ailfllift (VOx) Wo&n&Mtikfc&m (^mfa^^i*) 
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iLv\ m#i^lciix ^#JKt$>^5 (i-^^*>x -<> -tf-> □ S t 

) ct) ittrm^ ffluT»^:t i L < x ^ij ^ ti x 4 , 4 ' - tr x ( n - ( 3 - > ^ 
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f 17 $ >MtfflPTf^t5 3 t frit? £ L t^f>iftt (MoOx 
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%7tW 113ti. huIB-^^ ( 1 ) - ( 4 ) T-ft £ ft £ g&#*i§3i£ * i~ £ % $i 5& « M # 
J; umm-f&3$ ( 5 ) - ( 8 ) Tft 2 ft S 1r & £ JR Ib # * ^ £ < i: t-o<^Wti^ 
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P ) . 4 , 4 ' , 4 * (N-*i^"/i) h')7i-^7*> (UftlTCT 
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— * J >) ) 7 V ) T ;u 5 - ^ A ( : A 1 q 3 ) h*m tf h ft & . & . «-NP Dlcfe 
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0. 4 4 m 1 . }&Wt+ h ^ U % 1 . 23 gil^L> iitH^TlcT 2 0 ^WlltS 
I t lc i •) , (tuffi filial (1 6) T"it2*l£*HBfl<7>1rfi^f]iiii#I r (F dp q) 2 C 
a c a c ) M 4 4 % ) . - A^TIfi^ (6 1 ) lc^i" 0 * 

Wti^«it# I r (Fdpq) 2 (acac) <?> M ^ Ifll 5^ >£ ( 1 H- N M R ) tc J: 
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1 H-NMR . d (CDC 1 3 ) : 8 . 20 (d, 2H) , 8. 11 (d, 2H) , 8 
. 01 (brs, 4H), 7 . 68 (t, 2H), 7 . 52 (t, 2H), 7. 32 (b 
rm, 4H) , 7. 08 (m, 2H) , 6. 39 (td, 2H) , 6. 05 (dd, 2H 
) , 4. 71 (s, 1H) , 1. 62 ( s , 6H) 
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ifc, # <b il I r (Fdpq) 2 ( a c a c ) <0 ^ ? a n > 7 > t\t iz is It -5 URJR X 
? t- 4, «k V^Tfe X ^ ? h ;u (Photo Luminescence) £ HI 4 ic ^ i~ 0 & , IEtE x ^ ? 
h ;u li . ^ n r > => y y' <D yt % * -v h IC J: oT^7tLTK*) tti L fz 4 6 9 n m <7) fe4% 
ttiSti: LTfflv^fchflcHbtltt^T'^S. E14lcfcv^T. tSlitife^ (nm) 
L . &m®l\tifJkJtm (ffii L ) fcft L . £ Iffc ttl± }fe & Jg ( fi-W-^fi ( a . u . ) ) 
^^i"o 0 4)11^*^^5*7 1:, *%BH<^^fi^Jllt#I r (b fpq) 2 (acac 
) 23 2nm. 284nm. 3 7 1 nmfe^4 7 2 nmt W^-?4tLTv>4. 
* tz . H)tx^n 6 4 4 nmlc Ht\: f - ? % * ~f £ ISt^T* Jk^fz* f LTZ^IItu 

[0129] 

* 4? x # <b tl I r (Fdpq) 2 ( a c a c ) l± Jlfe Jlffl fc: v> < o «b <?> i&JR tf — ? fc» 



Kill 2*1 -So ziilt. ir >i V > 9 >i M##tc J: < H «b *i £ W ifeM ft # If 1r <?> ffe i|X T- ^ *) 
» -tJlMLCTIf, HSU 7T - 7T ^S^. HUIMLCT (Metal to ligand charge 
transfer) ir £ xt Jfti" £ i: KM 2 tl -5 . =fftc . fi t Jl & JUJHJ <D H&iR tr - * h^Mffi. 

i&lz fcuT 7*p - H 'Sr^g^gi v^T 4? *) » £UIML C T S ^ * f * <?> * UX X ^ ? h >l1;3hZ> 

t^rb*., Ir(Fdpq) 2 (acac) t i H M H ST] 4£ ^ Si ^ ft t£ 

[0 1 3 0] 

£ fz . f# <b ft I r ( F dp q ) 2 ( a c a c ) % # i? ^ * a a > ? > >gv« \z mM % # 
t?M#t)iAU g^%}gl¥2 -frfcttJlBT Ir(Fdpq) 2 (acac) -t±£ 
i: § <?> #E 5t & Jg % H ^fc. St, ibtifc I r (FdpQ) j(acac) 4#t»^?n 
n > ? > Siftlc 7i^>^ttAU T ^ =f > 2 €fctlT' I r ( F d p q ) 2 ( a 

c a c) ~%:$t?t$ iktzh % *>IE5fc$iJg%H^fc. *<*>*S*. Ir (Fdpq) 2 (aca 
c ) & * <o 2fc t£ li & fj| £ >g £ -fr JIS k: i? 1+ S IE % J& «k Hta =f>%$gf?£ 
JIBk:ifl+SfE5fc&Jgtf>;£;b*&v> h ^ 7 . P^^^Tti-^^H i: lU t$ <r> ffi ft % ^ -* 3 
fc* o fc. : (?) : J: ^ b , Ir (F dp q) 2 (a c a c) i*^)H7t!Ji7tT'*^ h f i 

[0131] 

* a . so mm ( 1 7 ) -?ft $ n s tr * (2, 3-/71^^;^*') + ^ 

) T-fe^^T-feh^-h >f M >> ^ A (III) ( H§£f : I r (dpq) 2 (acac) ) <r> 
[0 1 3 2 ] 

<^f';71 I r (dp q ) 2 C 1 ) 2 <?> 

lf> ; _ ,u 3 oml h ?k 1 0ml tf>fi#i*%3g$g t LT« S£flT 

Hdpq(2> 3-y7izi^jJf^j>) ^2. 36gi:. ^fb^M>^^ (I rC 

i 3 -hc i - h 2 o) oog l . mmmmnr 1 5 uf m m wt -t & z t \z x *> 

. mtmW (Ir (dpq) 2 Cl) 2 ^Utz (Bfv^feW*. 9 1 %) . £n&^* 

- Afc «fc ( I r (Fdpq) 2 C 1 ) 2 <7>*ijt5^TIQ^ (6 2) iz^-f, 

[0 1 3 3] 



I it 5 6 ] 



2 I rCl 3 ■ HCl • H 2 0 




@B14THdpq 




[0 1 3 4] 

< x -T- v v" 2 : ^^m<^^m^mmW Ir(dpq) 2 (acac) 

£ h\z, ;-;i3 0ml tg^hLT, _h IQ X t -v 7° 1 T # «b *l ( 

I r (dpq) 2 C 1 ) 2 * 1 • 00 «> T-fe^^-r-feh^ (Hacac) £ 0 . 20m 

1 . J&Bt* h ^ 0 . 6 7 g L . Sit HMTICT 1 5 Eff BffliiltLfc. 

>» - ^$g« «k 9 #*SII*fr *^BHTfflv^-5**8l^)aM^I r (dpq) 2 (acac 

) -&nrz iix*4 o %) o A^rie^ (6 3 ) tc^-to **$tffe 

Ir(dpq) 2 (acac) <?> t£ 6& M ^ Wl 3* t£ >£ ( 1 H- NMR ) \z £ Z> ftMffi 

m i± t la <jo a 9 t- s o 

[0 1 3 5] 

1 H-NMR . S (CDC 1 3 ) : 8 . 15 (t, 4H) , 7. 89 (brs, 4H) 
. 7. 79 (t, 2H) , 7. 69 (m, 8H) , 6. 94 (d, 2H) , 6. 57 (t 
, 2H) , 6. 48 (t, 2H) , 6. 33 (d. 2H) , 4. 81 ( s , 1H) , 1. 
6 4 ( s , 6 H ) 

[0 1 3 6] 



I it 5 7 ] 




Ir(dpq) 2 acac 



[0137] 

£fz. Uhtitz I r (dpq) 2 (acac) ^^flfiSTj ^ ^mmmMMmmmfe 

mm ( -fe ^-tftiit^ai . t g/d t a 3201) \z & *) m%. trzt z ^ . t d 

= 3 4 0 °CT*& *) . &ffitf?&14^^i- c t o fz« 

[0 1 3 8] 

£ fz. 'M hilfz I r ( d p q ) 2 ( a c a c ) <7> x* 7 n a > ? > ^ \~ tt -5 vfk x|X 7. ? 
h >l is «k 2/ x-; ? f ;l (PL) * El 5 ic & . ¥tit ^ -< * h >l It , ^ a yy => 

> 7'^^^ x -v h l: J; o T LTSX 9 ft L 4 6 9 n m <?> ft t£ ^ E/] ^ t LTffl 
ufc h # lc#^il^ t (3 5lcfcv^T. tifittftft ( n m) ^ ft L . fc^ttli* 

lc x t# <^> tlfclffi^fBfifr I r (dpq) 2 (acac)tt248nmx 283nm. 3 
7 8nmfeJ:lf4 7 9 nmlcltJRf - LTu§, ifc, JEtx^ ? h Att 6 8 7 n 
m \Z ^Tfe £° - * ^ 3 ^t^T- o . f LTC^ltli, Siv^ # h El! £ ti £ „ 
[0139] 

£ x Uhtitzl r ( d p q ) 2 ( a c a c ) It. ft ftll lc v> < r> <J0 «&JR tf - ? 
R«9S*l5. Zilttx h > 7 'Hitt^lc <fc < H. <b *l £ W *8 £ J» H # !f# *<50KSiRT*> 0 

. -IIIMLCTIi, HSJI ?r - tt *]g»x H M JH M L C TM3% tlzr$Jfc-f& tMM 

. HSJMM L C T S # f # 1T <?> i« 7. ^ 7 ;l/ x«£> £ t ^x. h ft* . -f I r (dp 

q) 2 (a c a c) tt £1 Jlft^Bg^ <D it.© Ttftlg^ Jl ffl fc*5r m% it^m T- 5b 3 C 

[0140] 

* x # <b tl Tz I r ( d p q ) 2 ( a c a c ) ^^tf y ? n n > ? >g$l:ii^^tf 
If tttA L x B£f?l^-;£ $ ■Sfc^flST? Ir(dpq) 2 (acac) ^f&7^ 2 -tt t § 
60 3$ )g * H . ^ fz x H b tl I r (dpq) 2 (acac) *#t?y?ooi? 

> v§ jft \z T >i zt > ^ a A L x ~r >i zf y 2 & fzVttiBT* ] r (dpq) o ( a c a c ) 



^^7t £ t £ <7>IE}fc$tJg%H^fc. f^)iS, Ir (dpq) 2 (acac)t±3*<^ 
f& t\; t J S£ ffe^ >g ^ 3 -t± ^ m tc tt -5 IE t£ * Ht* =f>£}g?p£ * flg ic 4j It 5 

<D z t fc> <b . I r (dpq) 2 (acac) i^tfO^T^ liP7tT-£> £ t % z. h tl -5 . 

[0141] 
(( £ 01 3 )) 

* n-/^ m It . SO IB — fikxt ( 1 ) — ( 8 ) lC#£*l£^X{2, 3 - tf X ( 4 - 7 ;u * n 
7i_4) Jr^^'J + M fn -i >) i? *•? u ( | | | ) ( : J r ( p d p q 

) 2 C P i c ) ) <7>^f&m-?3bZ> » Ir(Fdpq) 2 (Pic) <?> #§ 31 T f fi ^ ( 6 4 

) i c i - o 

[0142] 
[itS 8 ] 




(64) 



[0143] 

* -f . mn t LT lis £-/£#J l^^f'y^2-?#<bil feS^lt * ( I r ( F d p q ) 2 
C 1 ) 2 * ffl v> fc. f?DD>?>3 OmltSIUT, C I r (Fdpq) 2 C 1 ) 2 
* 2 . 8 7 g . t3'J>»(HD i c) %1. 6 7gI^L, SitlMTlcT 1 6 ^fB 
MWl L fc. cntSI L T . *%BH<^%-tg|^IMM#: Ir(Fdpq) 2 (pic) 

56%) o £r/£x^- A^TfB^ (6 5 ) ic^-to *%*$^«fB# I r 
(Fdpq) 2 (P i c ) <r> t*&m# nft #t£v£ ( 1 H-NMR) lc «k £ 5> #f *S JH li T IB 

a •) t- o 

[0144] 

1 H-NMR . S (CDC 1 3 ) : 8 . 66 ( d , 1H) , 8. 45 ( d , 1H) > 8 

. 04 (m, 4H) , 7. 95 (d, 1H) , 7. 81 (m, 3H) , 7. 69 (m, 2 
H) , 7. 59 (t, 1H) ■ 7. 53 (t, 1H) , 7. 33 (m, 5H) , 7. 18 

(t, 1H) , 7. 07 (t, 2H) , 6. 51 (td, 1H) , 6. 38 (m, 2H) 

, 5. 78 (dd, 1H) 
[0145] 



I it 5 9 ] 




Ir(Fdpq) 2 (pic) 



[0146] 

£fz. nhiitzl r (F d p q ) 2 ( P i c ) ^^dfiSTj ^mMMm la] Hflll^ 
( -fe 3-ffijt^|ti , T G/D T A 3 2 0 1) IC J: 0 PJ^ L fz £ Z *> . T d 
= 3 4 7 "CT*J> *) s ^rffittatt^^i- c t o fc. 

[0147] 

mnm 1 )> 

[0148] 

lf> 4 0 0 ±lc, 1 1 On m&mW- £ & -5 «k 7 lc -f > ^ A |§ @£ ft ^ H L . 
[0149] 

#ac. Il^tft4 0 1 lie, IJI2 0 nmi:^I.J:7 ti7 ?nyT->$^IL, 
*-'^Al 4 1 1 ^ff^Lfc. JflriJ. f&m\Z. % 1 wtft4 0 1 ;b*ff^£ nfc**5t*rfs 

. s ^ » t§ a <?> a g& km £ <b*ife^^Mic^7 9 a >• -r^>^ An. mmwmrt^m^* 

fz M * ^ \Z Jc o T ff o . 

[0 1 5 0] 

iX lc . *-itAI4 1 1 _h lc. iH4 0nmt^-6J:7lCa-NPD^^IL, * — 

'MiMffi 4 1 2fcJI2j$Lfc. Srfc. /£JSii. *-iiiA«4 1 1 <r>Y*fo £ mmz , Mmft; 
[0151] 

tfUC a - N P D * lc 8 HS%<7>§iJ fl IB « 31 ( 1 6 ) Tft $ ti5 tr x { 2 . 3- 

tT X (4-7itB7iiA) ^i^-t'J + h} Ttf i7tl^-h *) i? *7 U (II 

I) (WT, Ir (Fdpq) 2 (acac) h Ifii" . ) **#*ti5 i 7 lc a -N P D tfi^ 
IS t . IEt^JS 4 1 3 £ Jf^fiK Ltzo ^Uti . a-NPD^Ir(Fdpq) 2 (ac 



ac) t ti^ilM^M t LXMx. £5^I*y££ ffl T ft . IHtt3 0 nmlc^^i 
7 t Lfc, IIT\ a-NPDtt, *Xfttl*J: LTliitl.. 
[0 1 5 2] 

#ac . l&T^m 4 1 3 iAC . iH3 0 nmh^S i7tA] q 3 ^ltiL, tf ill 4 
1 44i*Lfc. ftfc. /£)St2. *-^>±AJS4 1 1 coff^ i: [BJtf tc . If Sic ioTff 
o fee JXlc . mTlil^m 4 1 4 Aziz . Hj? 1 n m t ft 5 £ 7 iC^Mt^ ;u y7A ( C a F 2 
) ^«L, tfa A Jg 4 1 5^ffMLfc. & . f&m It . *-iftA14 1 1 co 0/£ i: 

Is] *i iz . If ai: ioTff ofco 
[0 1 5 3] 

W_hco =fc 7 lc L T , * - >u vi A IS 4 11. * - >l Hi&m 4 12. lETfcJg 413. M^Wi 

mm 4 i 4 . ffaAB 4 1 5 *mm Ltr^s nsMi^^tfii 402 %j^^Lfc 

[0 1 5 4] 

iXk: . tf^Affl 4 1 5 Aziz, mm 1 5 0 n m t ft £ «k 7 ic T ;u 5 - ^ A^^H L . I? 
2^)Si4 0 3 4f*iSLfc. ftfc. *-^iiA14 1 1 co k m ti ic . If ft 

tc J; o T tf -d tz o 
[0 1 5 5] 

f^«l L fefET^I^^SlfeSSB^TcD 7p - -ft* v ? x 1*1 iz&M L . [b] c^ n - 7** 
■v ? xic T ^ - >l n ~& m v»T Mibfcfr o fc. ^Tt^T^Wih^ r a - 77* -v ? *$Mc& *) 
iHL. MU (#3 2 5*C) ICT K/J Sfj ft flg ic s « jft SB £ - jff Jg 3$ 14. m JEE - f f S # 14 . If 

iftlc o v> X M ^ fco 
[0156] 

^lLf:I)i:lfw|]lfftt^0 7lc^t„ 0 6(a) li*flE«J£- WJg4$tt* 
. 0 7 (b) «1IJE-ff JS*#14^. 07(c) tt«fS-«»tSft^Jtf'lt*^ LTv^. Hff 
-ffSfff tt*>«b . 9. 0 VcoMJEE^EHftn L fcBflc. 4 4 0 c d/m 2 <D f f S T- f& t£ L . * 
co Iff co f£ t£ #J 2|£ fc» 1 . 0 c d/AT*J)^CJ:i]^^of;. ft . l7tX^n*Wf-? 
ft^li 6 4 7 nmT'^o fc. * . C I E feJgJ^Hm ( x . y ) = ( 0 . 67. 0. 32 
) Til) . Ir (Fdpq) 2 (ac ac) lci*t§ Sa6T fe^^co^v^fe^cO^Tt 

* ^ i" d kfrftfr^tz* 

[0157] 

-^u?ra. -/^<7>mrLfi<7>m^^^-t^mrLiKiftic * >*> m wt & n m ft o 

SlIISS t LTii. «I JtH ft k: fev^T 4 4 0 c d/m 2 <^mmX'^yc-t ^ tz db \Z % Mffi> 
ffiJS (4 4. 3mA/cm 2 ) *>«ift% — SBfWSIE L fecit . ff^co *?Bf^ fb^ Hi tz . * co 

mh. 3 8 0 0 fff m fff ic w- & m s a . iw »n* as £ it * st & <*> 6 8%^if oT^ 1 ) 

[0 1 5 8] 

«#|JMJ 2 )) 

*iftfjT*tt, ai a 3** * h tt%\- 1 Lxm^rz^^m^^^cM^^MTm^is & u 

* <r> iz n \^ x m 8 * ffl x mm -t z> . 

[0 1 5 9] 

* IT . SHx 5 0 0 it, 110 nm<5DlHJ¥ i: ft § J: 7 lz -i > x ^ ^ MWtitWl * fiKH L . 
[0160] 

JXlc. ^1 comti 5 0 1 Aziz . fliJ? 2 0 nmi:ftSJc7lcDNTP D ^BKfli L . * — >i 

mxm 5 1 1 ^tw^ l fc. ftfc. ^utt. m 1 corns 5 0 1 t)*mf&$ n tz m m. * m pjx co s 

Sit ^iS<?>a*c* ^ ^-tcf? 1 comffi 5 0 1 3b*Jf2/&2 tifeffi^T^lc LTI^ L . 
I# ^ S co gPk: flw ^. <b ti I ^ M Hz DNTP D^Ati. i&frE^n t&>£ % ffl fdf v£ ic J; 



[0161] 

UK lc . * - itAS 5 1 1 _h lc . |£ J? 1 0 n m t & £ £ 7 lc a - N P D % fi£ JH L . * — 
^$iK«5 1 2?ff^Lfc. fifcJgli. *-taAB5 1 1 tf> & f$ t Is] tf lc . a5fv£ 

Ic J; o T ft o » 
[0162] 

#ac . a 1 a 2 + iz 8 mm%^w\^xmmmm^ (i 6) -eft $ n^x{2, 3 - tr 

X (4 — 7;u^-n7i — ^-J^^'J-)-!} *7>feh*- h "f V ^ ^ A (III 

) (KT> I r (Fdpu) 2 (ac ac) UW. ) i'tlft^ J=7i:A 1 qjtlSIL 
. %7tH 5 1 3 %0j£Lfc. fiKllti. A 1 q 3 i: I r (Fdpq) 2 (acac) i: 

. ;;t\ a 1 q 3 it . ts * h ttm t L t & m~t £ c 

[0 1 6 3] 

tfUC . ^TtM 5 1 3 iMC . fllj? 30nmt^lJ:7tAl q 3^/^HI L . tfiil 5 

14*0lSLfc. /^JltJ. *-^aAi5 1 1 <7)ff2/& la]*itc. If St J; oTft 
■0 fc. 

[0 1 6 4] 

(X \z . mTiiiMfS 5 Mile, mm 1 n m t & -5 J: 7 lc ^ f b ^7 >u > ^ u (CaF 2 ) * 

ill, m^)±AJl 5 1 5 fcfl^j&Lfc. /&)Slti. *-itAl 5 1 1 <^^/^^[B]ti 

i- . it at iotftofc. 

[0165] 

Jil±tf> i 7 lc L T , * - >u )±Ai 5 1 1 . * - ^ 5 12. ^Ttll 513. m^ii 

Mra 5 1 4 . tfiiAi 5 1 b^mm LTifM^ n * ztytwrn-z #frfi 502 §ffMLt 

o 

[0166] 

#ac. ff)iAi 5 1 5 _blc. H/¥ 1 5 0 n m t £ -5 =k 7 tc t ;u 5 -^z^fiKJ&L. 8? 

2^)115 0 3 tiiLfc. /^Jlli. *-^SA15 1 1 <?> 0 i: Is] *|Bc . If ffi 

IC J: oTfto to 
[0167] 

•y ^xicTy-^Wtfflv^TWih^ftofc, ^7^*^^ It it St ^ a - -f * -v 7 * r> ic 9 
ffiL. ^fi (#3 2 5°C) k: T #] »HK AS lc 3s 1+ SSfttfBJg-fffJgJft '14. m ff - f f f # 14 . ff 

[0168] 

5t-f. f^M Ltl&7 , c^^^^»]ff'l4^I3 9 lC7Ki-o 13 9 ( a ) a*«fiE{&Jg- iff Sff '14 . 
Ill 9 ( b ) ^Hff-ff Jgf#'l4. 09(c) **)WS-«a£Sft^*^-t. «JEE - ff JS^tf '14 h 
.10.6 V <^mi±^ EPftn L t ^ Ic . 4 7 0 c d/m 2 ^ff^T'^Tt L . * <r> iff <r> fE it #J 
m ib* 1 . 1 c d/AT'^Ka^i^fc. JJt^^n*^)^-?^li6 59 

nmX'Jnf:, * . C I E fe^MiUS (x. y ) = ( 0 . 70. 0. 3 0 ) I 
r (Fdpq) 2 (acac) tc i^i" £ ffiabT feDS^iv^fel^Dtt^t c fc fc* 

[0169] 

/Xlc ^'MiTHc «* SaUBBj&KTiftBftfctT -o fc. ISi^ahLTli, #t fig le is T 
4 7 0 c d/m 2 <7>ff ftX¥Ht~t £ £: a6 lc <&S 4 ^jftfBJg (41. 7 mA/c m 2 ) <7>m'« 

— snf watLK^tt. B&num&it-zm^rz. f^is, 1 4 0 0 m mmmn 

w m mm iz is n % mm co s 9 o *> . ffs^fiicasb^^ot. c<?> 

[0 1 7 0] 

{Hfltefll 3 )) 



^mMMX' It. o-NPDfei VA 1 q 3 co 2 ft M *t ^ * X h WW LTfflu fclfc 
^fcifc^ <z>#Jfc:-3V>TffeWJ-*£. # H ite #J tf> l!S l± . IEt^JS 5 1 3 £ Tie<^ t is *) coWfft t 
LfcW^tt, #UMJ 2 h [B] ff [c LTfFiLfco 
[0171] 

l&TfcJg 5 13a. a - N P D<?>^# U-h^0. 4nm/s tcl£/^ L . £ fz. A 1 q 3 
<7>Mmi - h % 0 . 1 nm/s tc L fzVifBX . 2 <b tc itu f fff It ^ (16) xm$ ft -5 
Ir (Fdpq) 2 (ac ac) ti^^tSS 7U^#tC Jc'Jf^Lfc. 3 ^ Iff . I r ( 
Fdpq) 2 (a c a c) ^^Wiii'a - NP DlcWLT 811% J: 7 Ic^Lfc 

. Ife. IJIIi3 OnmC&Si^lcLfc. 3 C T . a - N P D is J; V A 1 q 3 It . * x 
h ft** i: L T ft! I£ i" £ . 
[0172] 

*fcx f'FlltlTtif §lif HMT^rn-^^'y ?7^|:fiL, IS] ^ a - ^ # 
■y ? X ic T x - 'l U & m ^ X Wih £ o . IEt^ * ^ ~& fi±'& . ?xi — -r-£v ? * ft- tc IX 

9 oil. is (^2 5 o c) icT^»j^fliicfeit smrLms-ffSffftt. mj±-i¥/5^f'tt. 
m^\z^\^xm^tzo 

[0173] 

9t-f. ffiititif ^)iii!fftt^0 1 otc^i- 0 010 (a) itrntftmrn. - 
^. in 1 0 (b) itmi±-mm&'\±^ . mio (c) tj0^-m-r^^^'i4^^i-„ 

*S*. 7. 6 V <^mj±^ EP ^jn L piffle. 5 1 0 c d/m 2 If S T f& t£ L . ^ <^ Eff <t>^t\: 
#J ^ It 1 . 3 c d/ATftS^fcii^^ofc. £ i? . x ^ ? ^ ;u co \£ - ? it 6 4 
0 n mT£> o fc. £ . C I E feJSMHia ( x . y ) = ( 0 . 70. 0. 3 0 ) ?*> *K 
Ir (Fdpq) 2 (acac) tc ffe * i" £ Mdb X felfcS <0 M ^ # fe^>t ^ ~t Z t frfr 

-> tZ o 

[0 1 7 4] 

K\z . S*a£Sg|ft tc J: S ii^^^TMM^ff o fc. m t LXlt. WWVtmiz is u T 

5 10c d/m 2 co f f S t£ i" § 36 tc <& f (37. 8 m A/c m 2 ) <7>fltSE 

^— m^LLw-f . w js^^^f ^it^m^tz. f ^s*. 120 0 n$ m^M^izisn ^ 
mm it . mm vtm tc & i-r § %%m<r> 9 0 % * « o t *j *j . ffs<?> # 3^ tc s ^ * ^ o tz . c ^ 

3 £ 5t ^ . 
[0175] 

immm 4 » 

^mmm 4 xit . mmmiz^mmco^ycmj'^^'t ?>m^cmm.\z'o^x m 1 i^^v^t 

s£Bgi-£ 0 5^4?. mi 1 (A) i±. ^7t^g^^i-±® 0. 0 1 1 (B) ami 1 (A) 

^ A-A ' HSfffilH ( A-A ' T-^Kff Lf-BfHm) X&Z* fcmx^Z iifz 6 0 1 ItMWl 
\Bim^ ( V - x M tft M K ) . 6 0 2tiiS«§^ 6 0 3 tt ,IK ift 0 g& ( h 

* . 6 0 4tiii-ihS^x. 6 0 5liy-^ttTi>^ x-^tt6 0 5 T?llil 
fcrt! 6 0 7 tJ . S^lC^oTv^, 
[0176] 

sfirfcx 6 0 8ti. v - x fij SE ift 0 2§ 6 0 1 J: vr- h PJSI©j@g& 6 0 3 iz Atl 2 ft £ 

- df- >v h ) 7 0 9 tr ^ ft ^ . ^ n -v ^ ff . x ? - h ff ^ . 'J -h v V ft ^ # % Sit 
3X c * 4? . :CT'I1F P C L^0^ LTi^j-H^ 1 , c en F P C tc It y' ') > h I21SI ( 
PWB) **SX ») tirt h fix \^X t «k v^ 0 *^BH^>^7fe^gtc a. IS7t^g*#/2tt<^Jt 

a t *> ^> ^ . f tiicFPctK ttPWB **lx o ft it h n t # t? t ^ t & . 

[0177] 

ixa. »fs«asic-3v^TEi i i (B) ^m^xmrn-t h . *^6 1 o ± team ®j[H]E§g& 

4? «k t/iai^g^*^^; StiTv^i)*, ::T'lt SB IA 0 g& SB T ftiv - 7 - MSBIA 0 S?& 6 0 1 

t . mMffi 6 0 2 )b*^ $tlT^5. 



[0 1 7 8] 

& is . V - ^fflSKIft 6 0 1 linf t*'HTFT 6 2 3 tpf t^'HTFT6 2 

4 tti^^btfcCMos@^w^$ti^, * tz. mwims&'zmf&'t z> tf t a. i> 

*D<7> C M O S MWt. PMOSHS&^L (liNMOSHKT'ffMLT^iu. tfc, *HflE 
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